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H3yMEHME CBfl3AHHbIX AMHHOKHCJIOT MECTHbIX UITAMMOB 
TRICHOMONAS VAGINALIS 

A. UBetKOBa, E. Ochkobckh, M. BacnjieBCKa 


HcCJieAOBaHbl CBH3aHHbie aMHHOKHCJIOTbl BOAOpaCTBOpHMbIX H BOAOHepaCTBOpHMbIX SejIKOB Tr. 
vaginalis. B AByx OejiKOBbix THApojiH3aTax BbiHBJieHO no 17 3mhhokhcjiot. Ilpn nojiHOM coBnaAeHHH 
KanecTBeHHoro cocTaBa b rH^poJiH3aTax HaSjiKyaaiOTCH pa3JinqHH b co^ep>KaHHH OTAejibHbix 3 mhhokhc- 
jiot. riojiyqeHHbie pe3yjibTaTbi noATBepjKAaiOT npHHaA/iejKHOCTb nccjieAOBaHHbix uiTaMMOB Tr. vaginalis 
k pa3HbiM ceporpynnaM. 


H3yqeHHe aMHHOKHCjiOTHoro cocTaBa napa3HTHnecKHx opraHH3MOB npeACTaBJin- 
eTCH Ba>KHbiM c pa3Hbix ToqeK 3peHHft. Heo6xoAHMbi noAoOHoro poAa AaHHbie npn 
HCCJieAOBaHHH TOHKHX MeX3HH3MOB B3aHMOAeHCTBHH Me>KAy napTHepaMH B CHCTeMe 
napa3HT-xo3HHH. Ohh MoryT cjiy>KHTb HaAe>KHbiM MapKepOM h npn H3yneHHH npo6- 
jieM BHyTpHBHAOBoft AH(})(f)epeHUHauHH napa3HTOB. BecbMa nojie3Hbi cbc^chkh Ta- 
Koro po^a npH pa3pa6oTKe mctoaob KyjibTHBHpOBaHHH napa3HTHnecKHx opraHH3- 
mob in vitro. 

B 3aAann HacTonmen pa6oTbi bxoahjio cpaBHHTejibHoe H3yneHHe a mh hokhcjiot - 
Horo COCTaBa BOAOpaCTBOpHMbIX H BOAOHepaCTBOpHMbIX 6eJIKOB BOCbMH MeCTHbIX 
uiTaMMOB Tr. vaginalis. 3to cocraBHan nacTb Hauinx HccJieAOBaHHH no 6ejiKOBOMy 
n aMHHOKHCJiOTHOMy cocTaBy napa3HTnnecKHX npocTenninx poAa Trichomonas, 
BCTpenaiouxHxcH y nejiOBeKa (Ochkobckh h Ap., 1983; BacnjieBCKa, U,BeTKOBa, 1984; 
UBeTKOBa, BacnjieBCKa, 1985). 

MATEPHAJ1 W METOAbl 

HccjieAOBaHO 8 uiTaMMOB Tr. vaginalis (Ng 1—3, 16, 25, 46, 87, 148) H3 KOJiJieK- 
Uhh KacfieApbi 6nojiorHH h napa3HTOJiorHH BMH hm. H. n. ElaBJiOBa (r. Hjiobahb). 
UlTaMMbi 6biJin BbiAejieHbi H3 coAep>KHMoro BJiarajinma h^chuxhh 6ojibHbix Tpnxo- 
M0H03HbiM KOJibnHTOM Ha >khakoh nHTaTejibHOH cpeAe TpHMeA (pH 6.2) (Jankov 
e. a., 1971). B TeneHHe 10 jieT ohh noAAep>KHBajiHCb npn TeMnepaType 37°. Ha 
Kan<Abie 4-e cyTKH ohh nepeceBajincb Ha toh >Ke nHTaTejibHOH cpeAe. UlTaMMbi npHHaA- 
jie>KaT k TpeM pa3JiHMHbiM ceporpynnaM: 1 ceporpynna — UlTaMMbi JVb 1/3, 25; II ce- 
porpynna — JVb 16, 87, 148; III ceporpynna — Nv 2, 46. 

BnoMaccy H3 48-nacoBon cyOKyjibTypbi Ka>KAoro uiTaMMa, nnTHKpaTHO npoMbi- 
TyiO B ({)H3HOJIOrHqeCKOM paCTBOpe AAH 0 CB 060 >KAeHHH OT CbIBOpOTKH nHTaTejibHOH 

cpe^bi, jiH3npoBajiH b Tpnc-6ycJ)epe (pH 8.3) b cyxoM jibAy npn T — 78°. Pa3Aejie- 
HHe BOAOpaCTBOpHMbIX H BOAOHepaCTBOpHMbIX 6eJIKOB npOH3BOAHJIH ueHTpHcJiyrn- 
poBaHHeM npn 15 000 o6./mhh. CynepHaTaHT, coAep>Kaiu,HH BOAOpacTBOpHMbie 
6ej\ KH H CBOOOAHbie aMHHOKHCAOTbl, AOnOJIHHTeJIbHO 06 pa 6 aTbIBaJIH 70-rpaAyCHbIM 
STaHOAOM. JXnn noAyneHHH OTAejibHbix a mh hokhcjiot rHApojiH3aTbi, b KOTopbix co- 
Aep>KaHHe 6ejiKa onpeAejinjiocb KOJiopHMeTpnnecKH (Lowry e. a., 1951), noABeprajin 
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T a 6 ji h u a 1 


AMHHOKHCJIOTHblH COCTSB BOAOpaCTBOpHMbIX 6eJlKOB (b M/%) 


AMHHOKHCJlOTbl, M/% 

HoMep irnaMMa 

1 

3 

25 

16 

148 

87 

2 

46 

X+SD 

X+SD 

X-l-SD 

X+SD 

X+SD 

X±SD 

X-l-SD 

X-l-SD 











OCHOBHbie 

Lys 

13.67-4-0.34 

12.84+0.41 

13.44+0.28 

9.19+0.08 

9.32+0.11 

9.11+0.18 

8.27+0.14 

8.55+0.17 

His 

3.83+0.05 

3.70+0.11 

3.77+0.08 

2.68+0.01 

2.65+0.10 

2.66+0.05 

2.14+0.03 

2.20+0.10 

Arg 

6.96+0.30 

6.21+0.45 

6.36+0.18 

4.64+0.12 

4.92+0.18 

4.71+0.13 

4.00+0.17 

3.65+0.30 

2 

24.46+0.70 

22.75+0.55 

23.84+0.60 

16.51+0.18 

16.89+0.23 

16.48+0.18 

14.41+0.24 

14.40+0.30 

Kncjibie 

Asp 

9.52+0.31 

10.23+0.48 

9.63+0.28 

10.33+0.44 

9.92+0.45 

9.25+0.51 

11.10+0.38 

10.34+0.35 

Glu 

9.74+0.22 

9.88+0.26 

9.35+0.40 

9.78+0.78 

11.13+0.30 

11.58+0.41 

12.42+0.45 

11.52+0.45 

2 

19.26+0.48 

20.11+0.59 

18.98+0.41 

20.11+0.61 

21.05+0.45 

20.83+0.40 

23.52+0.83 

21.86+0.78 

ncx/iHpHbie 

Tre 

5.18+0.09 

5.10+0.10 

5.17+0.01 

5.92+0.23 

5.25+0.38 

5.67+0.24 

5.78+0.28 

5.22+0.28 

Ser 

5.00+0.03 

4.94+0.14 

5.03+0.10 

5.63+0.20 

6.13+0.35 

5.85+0.23 

5.59+0.08 

5.75+0.14 

Gly 

7.03+0.55 

6.24+0.48 

5.68+0.83 

7.20+0.99 

8.64+0.70 

9.63+0.80 

8.10+0.70 

9.50+0.63 

Cys 

1.92+0.10 

1.99+0.14 

1.81+0.20 

2.06+0.15 

1.98+0.14 

1.84+0.17 

2.29+0.20 

2.12+0.28 

Tyr 

1.83+0.11 

2.05+0.15 

2.10+0.23 

2.07 + 0.15 

1.75+0.24 

1.72+0.26 

2.55+0.55 

1.45+0.69 

2 

20.96+0.47 

20.32+0.48 

19.79+0.50 

22.88+0.74 

23.75+0.48 

24.71+0.60 

24.21+0.20 

24.04+0.28 

HenoJinpHbie 

Pro 

6.21+0.25 

6.18+0.08 

6.31+0.10 

5.20+0.44 

6.21+0.41 

5.35+0.45 

4.93+0.58 

6.09+0.60 

Ala 

6.44+0.07 

6.57+0.10 

6.61+0.13 

7.74+0.35 

7.37+0.48 

8.23+0.51 

7.72+0.11 

7.50+0.18 

Val 

4.81+0.49 

5.79+0.24 

5.93+0.15 

6.79+0.29 

6.55+0.28 

7.25+0.40 

6.37+0.38 

7.14+0.48 

Met 

cjiezibi 

cjieAbi 

cjieAbi 

cjieAbi 

cjieAbi 

cjie/ibi 

cjie/ibi 

cjie/ibi 

lie 

5.75+0.28 

5.39+0.43 

6.08+0.20 

6.85+0.27 

5.48+0.45 

3.90+1.20 

6.43+0.59 

5.24+0.49 

Leu 

8.01+0.22 

8.54+0.35 

8.15+0.24 

9.56+0.38 

8.67+0.31 

8.83+0.41 

8.81+0.15 

8.82+0.07 

Phe 

4.09+0.23 

4.37+0.19 

4.37+0.24 

4.95+0.38 

4.01+0.43 

4.41+0.17 

4.45+0.05 

4.34+0.17 

2 

35.31+0.40 

36.84+0.59 

37.45+0.38 

41.11 + 1.41 

38.29+0.48 

37.97+0.61 

38.71+0.38 

39.13+0.24 


npHMeMaHHe. 3,o.ecb h b Ta6ji. 2: X — cpeAHHH apmj) MeTHnecKan no pe3yjibTaiaM 5 aHajiH 30 B, SD — cpeAHee KBaApaTHMHoe oTKJioHeHne. 



AMHHOKHCJIOTHblH 


Amhho- 


KHCJIOTbl, 

M /°/ 

1 

3 

25 

m / /O 

X±SD 

X+SD 

X+SD 

OCHOBHbie 




Lys 

6.904-0.16 

6.91+0.11 

6.56+0.30 

His 

2.064-0.01 

2.08+0.05 

2.06+0.03 

Arg 

4.024-0.10 

3.87+0.14 

3.77+0.23 

2 

12.984-0.25 

12.86+0.17 

12.39+0.41 

R up itktp 




Asp 

11.004-0.18 

11.00+0.08 

11.38+0.20 

Glu 

10.33+0.21 

9.94+0.25 

10.41+0.35 

2 

riOJIHpHbie 

21.33+0.43 

20.94+0.53 

21.79+0.41 

Tre 

5.94+0.20 

5.79+0.30 

6.22+0.43 

Ser 

5.04+0.24 

5.45+0.11 

5.62+0.28 

Gly 

7.24+0.13 

6.92+0.30 

7.10+0.21 

Cys 

2.40+0.27 

1.87+0.39 

1.78+0.28 

Tyr 

2.54+0.45 

3.61+0.58 

2.80+0.43 

2 

23.16+0.34 

23.58+0.18 

23.52+0.22 

HenojinpHbie 




Pro 

6.43+0.30 

7.08+0.35 

7.05+0.28 

Ala 

7.84+0.08 

7.65+0.20 

7.80+0.10 

Val 

6.51+0.15 

6.21+0.23 

6.55+0.17 

Met 

cjieflbi 

cjieAbi 

cjieAbi 

lie 

6.98+0.27 

6.46+0.35 

6.35+0.29 

Leu 

9.62+0.37 

9.88+0.45 

9.08+0.59 

Phe 

5.14+0.13 

5.31+0.20 

5.45+0.25 

2 

42.52+0.16 

42.59+0.13 

42.28+0.27 


Ta6ji Hua 2 

BOAOHepaCTBOpHMbIX 6eJIKOB (b M/%) 


HoMep LUTaMMa 


16 

148 

87 

2 

46 

X+SD 

X+SD 

X+SD 

X+SD 

X+SD 

6.71+0.44 

7.36+0.41 

7.78+0.56 

7.15+0.11 

7.38+0.20 

2.12+0.12 

2.04+0.08 

2.34+0.20 

2.08+0.04 

2.16+0.08 

3.96+0.08 

4.03+0.08 

4.15+0.11 

3.98+0.03 

3.94+0.17 

12.79+0.61 

13.43+0.41 

14.27+0.34 

13.21+0.15 

13.48+0.17 

10.81+0.34 

10.74+0.28 

11.50+0.48 

11.06+0.05 

10.98+0.12 

10.00+0.28 

10.59+0.30 

10.59+0.27 

10.40+0.35 

11.10+0.57 

20.81+0.57 

21.33+0.53 

22.09+0.65 

21.46+0.47 

22.08+0.57 

5.00+0.37 

5.79+0.30 

5.78+0.28 

5.70+0.12 

5.93+0.17 

5.68+0.13 

5.63+0.08 

5.39+0.25 

5.90+0.08 

5.46+0.10 

6.71+0.24 

7.25+0.25 

7.20+0.28 

7.19+0.11 

6.97+0.15 

1.98+0.25 

2.07+0.35 

1.56+0.48 

1.57+0.47 

2.52+0.63 

2.93+0.31 

2.44+0.53 

3.27+0.48 

3.18+0.42 

2.35+0.54 

22.30+0.39 

23.18+0.41 

23.10+0.48 

22.94+0.14 

23.23+0.20 

7.61+0.70 

7.06+0.63 

4.96+0.98 

6.75+0.23 

6.39+0.31 

7.17+0.62 

8.70+0.88 

7.86+0.08 

7.69+0.06 

7.58+0.10 

6.53+0.06 

6.44+0.08 

6.38+0.10 

6.57+0.01 

6.58+0.05 

cjieAbi 

cjie^bi 

cjieAbi 

cjieAbi 

cjieAbi 

7.21+0.66 

5.63+0.23 

6.33+0.35 

6.45+0.08 

6.31+0.10 

9.86+0.20 

9.41+0.30 

9.78+0.23 

9.78+0.22 

9.34+0.38 

5.72+0.40 

4.82+0.83 

5.33+0.40 

5.16+0.06 

5.08+0.10 

44.09+0.80 

42.06±1.20 

40.64+0.98 

42.40+0.40 

41.28+0.59 




o6biHHOMy KHCJiOTHOMy rHApojiH3y. 3—5 Mr 6ejiKa rHApoJiH30Bajm b 3 mji 6 H HC1 
b 3ananHHbix aMnyjiax npH T 110° b TeneHHe 24 q. Eiocjie rHApojiH3a xjiopoBOAO- 
po jx H3 npo6 yjxaj\5vw nyTeM MHoroKpaTHoro BbinapHBaHHH. 

AHajiH3 aMHHOKHCJiOT npoBOjmjiH no MeTO^y Mypa h LLlTeHHa (Moore, Stein, 
1963) Ha aBTOMaTHnecKOM aMHHOKHCJiOTHOM aHajiH3aTope Beckman-Unichrom, 

npH (|)paKUHOHHpOBaHHH KHCJIbIX H HeHTpajibHbix aMHHOKHCJiOT HCn0JIb30BaJIH 
KaTHOHOo6MeHHyio CMOJiy Beckman THna M 72 (BbicoTa CTOJi6nKa 56 cm) , a ajih ochob- 
Hbix —THna M 8 i (BbicoTa 6 cm). iJnaMeTp Ka^KAOH kojiohhm 0.9 cm. TeMnepaTyp- 
HblH pOKHM paOOTbl o6eHX KOJIOHH 55°. CnopOCTb 3JIK)HpOBaHHH 68 MJl/naC. 
SjIIOHpOBaHHe KHCJIbIX aMHHOKHCJiOT OCymeCTBJIHJIH 0.2 H Na-UHTpaTHbIM 6y(})epOM 
c pH 3.22, HeHTpajibHbix c noMombio Toro >Ke 6ycf)epa, ho c pH 4.25. Bycj)epHbie 
pacTBopbi MeHHjm npHMepHo nepe3 100 mhh; npoAOJi>KHTejibHOCTb Bcero aHajiH3a 
COCTaBHJia OKOJIO 190 MHH. TR/IH C^paKUHOHHpOBaHHH OCHOBHbIX aMHHOKHCJiOT HC- 
nojib30BajiH 0.35 H Na-UHTpaTHbin 6ycf)ep (pH 5.28), npo^oji^HTejibHOCTb aHa- 
JIH3a — OKOJIO 70 MHH. 

J\j .ih KanecTBeHHoro h KOjmqecTBeHHoro onpejieJieHHH coAep>KamHxcH b ot- 
AejibHbix rnjxpojiH3aTax aMHHOKHCJiOT Hcnojib30BajiH craHjiapTHbie KajinOpoBaHHbie 
aMHHOKHCJiOTHbie cmcch cj) h p m bi Sigma. 

AHajiH3 KanyuoH npodbi noBTopnjiH 5 pa3. nojiyqeHHbie pe3yjibTaTbi o6pa6a- 
TblBajIH CTaTHCTHHeCKH. 


PE3yjIbTATbl 

npH HccjieAOBaHHH 6ejiKOBbix rHApojiH3aTOB BOCbMH uiTaMMOB Tr. vaginalis 
6bijiH BbiHBJieHbi 19 nHKOB, KOTopbie, Kan noKa3ajio cpaBHeHHe c pe3yjibTaTaMH aHa- 
JIH3a CTaHJiapTHOH CMeCH aMHHOKHCJiOT, COOTBeTCTByiOT nOpHAKy SJIIOHpOBaHHH CJie- 
Ayiomnx coe^HHeHHH: jiH3HHa (Lys), THCTH^HHa (His), aMMHana (Amm) , aprHHHHa 
(Arg), MeTHOHHH-cyjibtj)OKCHAa (Met-S-OH), acnaprHHOBOH KHCJiOTbi (Asp), Tpeo- 
HHHa (Tre),cepHHa (Ser) , rjiyTaMHHOBOH KHCJiOTbi (Glu), npojiHHa (Pro), rjiHUHHa 
(Gly), ajiaHHHa (Ala), uHCTHHa (Cys), BajiHHa (Val), MeTHOHHHa (Met), H30Jiefi- 
UHHa (lie), jiefiuHHa (Leu), THp03HHa (Tyr) h (J)eHHjiajiaHHHa (Phe). Bbuio onpe- 
AeJieHO KOJIHMeCTBeHHOe COJiep)KaHHe BCeX HJjeHTHCjDHUHpOBaHHblX aMHHOKHCJiOT. 
Pe3yjibTaTbi HccjieAOBaHHH o6ohx 6ejiKOBbix rHApoJiH3aTOB npeACTaBjieHbi b Ta6ji. 
1 H 2. B HHX aMHHOKHCJIOTbl CrpynnHpOBaHbl B 33BHCHMOCTH OT nOJIHpHOCTH HX R- 
rpynnbi b ocHOBHbie, KHCJibie, nojmpHbie h HenojinpHbie. 

B Ta6jl. 1 npeACTaBJieH aMHHOKHCJIOTHblH COCTaB BOAOpaCTBOpHMblX 6eJIKOB. 
Ka>KAbiH H3 o6cjieAOBaHHbix urraMMOB Tr. vaginalis cojjep^KHT no 17 aMHHOKHCJiOT, 
npnneM KanecTBeHHbiH cocTaB nocjiejmHx ojumaKOB. B HaH6ojibineM KOJinnecTBe 



M 16 87 m 

KoJIHHeCTBO OCHOBHbIX aMHHOKHCJiOT (b M/%) B BO^OpaCTBOpHMblX OejIKaX UiTaMMOB, OTHOCHLUHXCH 

k pa3HbiM ceporpynnaM. 

A —jih3hh; B — thcthahh; B — aprHHHH; no ocn a6cn,ncc— HOMep LUTaMMa; no och op,n,HHaT— MOJib, %; 
I ceporpynna — inTaMMbi JVb 1,3, 25; II ceporpynna — inTaMMbi JST® 16, 148, 87; III ceporpynna — inTaMMbi N° 2, 46. 
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b BOAopacTBopHMbix 6ejiKax npeACTaBjieHbi jih3hh, acnaprHHOBan h rjiyTaMHHOBan 
KHCJlOTbl, JieHUHH, TJ1HUHH H ajiaHHH, a B HaHMCHbLUCM — UHCTHH, THp03HH H THCTH- 
AHH. MeTHOHHH COAep>KHTCH B CACAOBblX KOAHqeCTBaX. 

no KOJlHMeCTBy OCHOBHbIX aMHHOKHCJlOT (J1H3HH, THCTHAHH, apTHHHH) HCCACAO- 
BaHHbie 8 LLuaMMOB mo>kho pa 3 AeAHTb Ha Tpn rpynnbi (cm. pncyHOK). I rpynna 
BKjiioqaeT mTaMMbi N° 1,3, 25, coAep^amne HaH6oAbmee cyMMapHoe koahhcctbo 
ocHOBHbix aMHHOKHCAOT co cpeAHHM 3HaqeHHeM 23.68 M/%. II rpynna npeACTaBjieHa 
LHTaMMaMH JNTg 16, 18, 148 — cpeAHee 3HaqeHHe cyMMapHoro cc>Aep>KaHHH ochob- 
Hbix aMHHOKHCAOT 16.62 M/%. Ill rpynny cocraBAHiOT inTaMMbi N° 2 h 46, aah 
KOTopbix xapaKTepHO HaHMeHbinee cyMMapHoe coAep>KaHHe ochobhmx aMHHOKHCAOT 
(cpeAHee 3HaqeHHe 14.40 M/%). BbiAejieHne 3thx rpynnHpoBOK noAHOCTbio OTpa- 
>KaeT npHHaAJie>KH0CTb H3yqeHHbix niTaMMOB k TpeM pa3AHqHbiM ceporpynnaM, o qeM 
TOBOpHAOCb Bbirne. 

no KOAHnecTBy nojinpHbix h HenoAnpHbix umhhokhcaot II h III ceporpynnbi 
OKa3aAHCb cxoAHbiMH (AOCTOBepHbix pa3JiHHHH Me>KAy hhmh o6Hapy>KHTb He yua- 
Aocb). B uiTaMMax I ceporpynnbi 3th aMHHOKHCAOTbi hmciotch b AOCTOBepHO MeHb- 
hjhx KOAHnecTBax (p<0.001). 

B BOAOHepaCTBOpHMbIX 6eAKaX TaK>Ke BblHBACHO 17 aMHHOKHCAOT (Ta6A. 2). 
HaH6oAbinee hx koahhcctbo npnxoAHTCH Ha acnaprHHOByio h rAyTaMHHOByio khc- 
AOTbl, JieHUHH, ajiaHHH H rAHUHH. OqeHb HH3KHM COA^p>KaHH6M, TaK >Ke KaK H B BOAO- 
paCTBOpHMblX OeAKaX, XapaKTepH3yiOTCH THp03HH, UHCTHH, THCTHAHH H MeTHOHHH. 
CKOJIbKO-HH6yAb neTKHX pa3AHMHH MOKAy LHTaMMaMH, OTHOCHLUHMHCH K pa3HbIM 
ceporpynnaM, b 3tom CAyqae BbiHBHTb He yAajiocb. 

BoAOHepacTBopHMbie 6ej \kh niTaMMOB I ceporpynnbi coAep>KaT b ABa pa3a 
MeHbrne ocHOBHbix aMHHOKHCAOT, qeM BOAopacTBopHMbie. B Apyrnx ceporpynnax 3 th 
pa3JiHHHH Bbipan<eHbi 3HaqHTeAbHO CAa6ee. 

LLlTaMMbi Tr. vaginalis , othochluhcch k oahoh ceporpynne, AOCTOBepHO He otah- 
naiOTcn Apyr ot Apyra no coAep>KaHHio OTAeAbHbix aMHHOKHCAOT KaK b BOAopacT- 
BopHMbix, TaK h b BOAOHepacTBopHMbix 6eAKax. 
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STUDY OF FIXED AMINO ACIDS OF LOCAL STRAINS OF TRICHOMONAS VAGINALIS 
A. Tsvetkova, E. Ossikovsky, M. Vassilevska 

SUMMARY 

Amino acid composition of water-soluble and water-insoluble proteins of 8 strains of Tr. vagina¬ 
lis is studied. 17 amino acids are found in both protein hydrolyzates. Despite the complete coincidence 
of their qualitative compositions there are reliable differences in the quantitative contents of some 
amino acids. Differences in the contents of main amino acids of water-soluble proteins of different 
strains reflect the belonging of the latter to different sero-groups. No reliable differences in the 
quantitative contents of amino acids of both water-soluble and water-insoluble proteins in strains 
belonging to one sero-group are recognised. 



